A novel metal-activated L-serine O-acetyltransferase from Thermus thermophilus HB8.
L-Cysteine is an important amino acid in terms of its industrial applications. The biosynthesis of L-cysteine in enteric bacteria is regulated through the feedback inhibition by L-cysteine of L-serine O-acetyltransferase (SAT), a key enzyme in L-cysteine biosynthesis. We recently found that L-cysteine is overproduced in Escherichia coli strains expressing a gene encoding feedback inhibition-insensitive SAT. Further improvements in L-cysteine production are expected by the use of SAT with high stability. We report here the sat1 gene encoding SAT of an extreme thermophile, Thermus thermophilus HB8. The sat1 gene was cloned and overexpressed in E. coli cells based on the genome sequence in T. thermophilus HB8. The predicted amino acid sequence consists of 295 amino acids and is homologous to other O-acetyltransferase members. In particular, the carboxyl-terminal region shares approximately 30% identities with SATs found in bacteria and plants, despite showing only about 15% identity in the overall sequence. Enzymatic analysis and an atomic absorption study of the purified recombinant proteins revealed that the enzyme is highly activated by Co(2+) or Ni(2+), and contains Zn(2+) and Fe(2+). These results indicate that the T. thermophilus SAT is a novel type of enzyme different from other members of this protein family.